A new superconductor containing neither rare earth nor yttrium was discovered by Michel et al. [l] and Akimitsu et al. [2] . From the resistivity (p) data, the former obtained Tc (mid-point) ranging from 7 to 22 K in Bi2SrzCu20,. Following this, new compositions such as Bi2Sri.sCi10.2C~zO~ and B~~S~I . S B~O .~C U~O , were studied which showed Tc onsets from magnetic susceptibility (X) data 30 and 40 K respectively [3] . Further work in other compositions such as. Bi2SraCa2Cu, where y varied from 4 to 8 gaye multiphase samples with Tc (p = 0) ranging from 62 to 88 K with onsets near 100 K [4, 51. A sharp drop in resistivity near 110 K was first reported in BizSrzCazCu2Os by Maeda et al. [6] . In the present work, we report on X-ray diffraction, p and X of the Bi2SrzCazCu40s (2224) systems as well as those containing 10 % Sm substituted for Bi in the (2223) system. The effect of heat treatment on the properties is pointed out.
The experimental techniques have been discussed in detail in reference [5] . We discuss here five samples. * l and *2 belonged to the (2224) system. *l was heated at 870 'C in O2 for 24 hours, quenched in air and further annealed at 500 'C in 0 2 for 24 hours whereas *2 was jeated at 870 'C in air, quenched in air and was annealed in 0 2 at 500 'C for the same period of time and quenched in air. Another sample having a nominal composition of was prepared. This was divided into three parts, called *3, *4, *5 which were heat treated at 820, 840 and 860 OC in air for 24 hours and quenched in air. *5 was further annealed at 500 'C in 0 2 for 20 hours and quenched in air.
The X-ray diffraction data obtained using Cu K a l aligned Guinier camera show that the lattice parameters for *l, *2 and *4 are very close to each other and Sm substitution does not seem to influence the structure. No extra lines due to Smp03 are seen. The values for *l and *2 are in close agreement with those reported ealier [7] . The orthorhombic distortion is very small. p as as function of temperature of the samples is shown in figure 1. * l has a RT p of 4 mRcm and decreases with a slope of 0.7 pQcm/K. Three resistive transitions are seeen before p reaches zero at 42 K. "2 shows an entirely different behaviour. It has a RT p of 3.5 mQcm and p decreases with a larger slope of 11 pRcm/K. The resistivite transition sets in at 115 K. p further decreases rapidly down to around 108 K and then tails off slowly to 0 at 75 K. The lowest value of our resistivity measurement is around 0.1 pC2cm. The p at RT of Sm (10 % ) substituted samples is higher compared to that of *2 though p has the smallest value when quenched from 860 'C in air followed by a heat treatment in O2 at 500 'C (*5). The effect of the heat treatment is quite dramatic as reflected in p data. All the samples *3, *4 and *5 show relatively very broad transitions with onsets between 92 and 98 K and slopes ranging between 15 and 10 pRcm/K. The zero resistance for these samples are at 56, 61 and 67 K respectively. The low temperature part of the curve of Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19888984 *5 can be extrapolated to give a transition temperature of about 78 K (not shown in Fig. 1) .
The field cooled (FC) X of * l , "2, *3, *4 measured at H = 60 Oe is shown in figures 2. Both * l and *2 show a diamagnetic onset at about 110 K. However, "2 shows a much larger signal between 100 and 75 K than * l , indicative of an higher amount of the high temperature phase. It should be noted that the field used by us is quite high compared to what is generally reported and hence the Meissner effect is quite small. figure 3 . The shielding effect is the highest for * 2 which also shows the presence of a second phase with a lower critical temperature. Again the shielding effects for Sm substituted samples are smaller compared to * l and *2. However, *4 heat treated at a higher temperature compared to *3 shows a shielding effect 1.56 times that of *3.
The superconductivity transition at Tc> 100 K in the Bi systems is observed only for samples heat treated at 850 'C in air, quenched and followed by an anneal at 500 'C in O z However, there is always a tail in the resistivity curve and a complete transition occurs only for T < 80 K. It is well known in the YBa2Cu307 system that one could substitute Y by trivalent rare earths without changing the Tc.
This does not seem to hold good in the present systems. Note that sm3' has a ionic radius very similar to that of trivalent Bi. Though the X-ray data of 10 % substituted Sm sample are not very much different from those without Sm, p a t RT is higher but both Tc and Meissner effect are reduced. A similar result was observed in a sample with 10 % Gd containing excess CuO but whose lattice parameters were similar t o those of the present samples 151. The decrease in T, could be attributed to the band structure effect arising out of BiO planes. It was recently suggested that a decrease in coupling between BiO and CuO bands could decrease Tc [8] . It is also worth noting that has a Tc of 97 K which was attributed to a possible structural modulation [g] . Electron diffraction measurements are in progress to check this possibility. Further experiments are required to elucidate the role played by the BiO planes. In concIusion, we have shown that proper heat treatments are necessary to obtain the HT l10 K phase in BiSrCaCuO systems but the tail in the resistivity curve remains. The 110 K phase disappears in the 10 % Sm substituted compound, possibly indicating the role of BiO planes.
